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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable shielding gas especially for MIG welding, 
metal active gas arc welding, and TIG arc welding about the mixed gas used for the gas shielded arc 
welding of austenitic stainless steel. 
[0002] 

[Description of the Prior Art] conventionally, it is divided roughly into the non-consumable ele.Q tojde_ 
type which melts this in the gas shielded arc welding of austenitic stainless steel ("stainless steel" is 
called below), using the filler metal of welding materials separately, using a tungsten and the tungsten 
containing thorium as an electrode, comes out, and does not m elt an electrode^and the consumable 
electrode type used as the filler metal (wire) of welding materials while using an electrode as an 
electrode. There are MIG welding using the gas which there is TIG arc welding which uses inert gas as 
shielding gas as welding of a non-consumable electrode typeTa^^afleiBSft'gas the subject as welding 
of a consumable electrode type as shielding gas, and metal active gas arc welding using the gas which 
mixed the argon to the carbon dioxide gas or carbon dioxide gas of an oxidizing quality in the arc. 
[0003] On the other hand, emphasis is put on the property demanded as shielding gas holding 
soundness, such as a mechanical property of the ease of using, such as the stability of an arc, and little of 
generating of a spatter, and a metal, and corrosion resistance, in the gas shielded arc welding of stainless 
steel. So, in TIG arc welding, pure argon gas and the inert gas like gaseous helium are used, argon gas is 
made into gase gas in MIG welding, the mixed gas of oxygen gas 2 capacity % makes argon gas gase 
gas in metal active gas arc welding again, and, generally the mixed gas of carbon-dioxide-gas 20 
capacity % is used as gas for shielding of the gas shielded arc welding of stainless steel, respectively. 
[0004] That is, as shielding gas for the arc welding of the stainless steel in TIG arc welding, although 
inert gas, such as argon gas and gaseous helium, is used, compared with the arc welding of others [ TIG 
arc welding / this ], the cleanliness of a weld metal is high and, generally toughness, ductility, and the 
welding side that was further excellent in corrosion resistance are formed. Moreover, since the front face 
of a weld metal cannot oxidize easily, the bead in which the hardly generated gloss has a slag is 
obtained, and it has the description which can reduce the activity which removes the slag after welding. 
[0005] Moreover, as shielding gas for the arc welding of the stainless steel in MIG welding, argon gas is 
made into gase gas, oxygen gas is used for this as mixed gas which carried out 2 capacity % extent 
addition, and the arc is stabilized. Consequently, carbon pickup does not occur but it has the description 
which generating of a spatter reduces. Furthermore, as shielding gas for the arc welding of the stainless 
steel in metal active gas arc welding, argon gas is made into gase gas, and while using for this the mixed 
gas which carried out 20 capacity % extent addition of the carbon dioxide gas, the flux cored wire 
electrode is used combining using it as a consumable electrode. 

[0006] however, the mixed gas which made inert gas, especially argon gas gase gas was used, the 
content of inert gas, such as expensive argon gas, would mostly come out, and the shielding gas for the 
arc welding of the stainless steel of these former would have it, will be used so much, and was 
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expensive. Moreover, these shielding gas prepared the quality thing which is in a high grade respectively . 
condition about each presentation component gas, and it was carrying out mixed adjustment so that it 
might become the presentation component for which it asks, respectively. For this reason, quality of 
high grade gas for which plurality should be prepared was managed, and the skillful advanced technique 
was demanded of doing the precision and the complicated activity which carry out mixed adjustment of 
this. 
[0007] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned present condition, this 
invention reduces the amount of expensive inert gas, especially the argon gas used as much as possible, 
and, moreover, makes it the technical problem of this invention to develop the mixed gas for shielding 
gas whose welding is enabled without spoiling the metal texture of a welded part by the arc welding of 
stainless steel in spite of reduction of the content of this inert gas. 
[0008] 

[Means for Solving the Problem] Then, the thing it is [ thing ] suitable as a strengthening element from 
the solubility to the inside of austenitic stainless steel having [ the artificer of this invention ] large 
nitrogen gas compared with carbon, And the thing which fracture ductility does not fall since the deposit 
to the grain boundary which causes grain boundary embrittlement by nitrogen addition does not arise, 
Moreover, it perceives the nitrogen which is dissolving not only making the reinforcement of austenitic 
stainless steel increase but utilizing cheap nitrogen gas and adding, in order to solve the above- 
mentioned technical problem based on knowledge, like there is effectiveness also in corrosion 
resistance. 

[0009] That is, as invention concerning claim 1 , the shielding gas for MIG welding of austenitic 
stainless steel makes argon gas gase gas, and carbon dioxide gas is characterized by 2 thru/or jnitrogen 
gas consisting of 0.01 thru/or mixed gas of which 10 capacity % content was done at this, while coming 
to cany out 5 capacity % content. And as inventioTcon^^ MIG 
welding of austenitic stainless steel makes argon gas gase gas, and oxygen gas is characterized by 1 
thru/or nitrogen gas consisting of 0.01 thru/or mixed gas of which 10 capacity % content was done at 
this, while coming to carry out 5 capacity % content. Furthermore, it is characterized by hydrogen gas 
becoming from 0.5 thru/or the mixed gas of which 3 capacity % content was done at mixed gas given in 
either said claim 1 or claim 2 as shielding gas for MIG welding of austenitic stainless steel as invention 
concerning claim 3. Moreover, as invention concerning claim 4, the shielding gas for metal active gas 
arc welding of austenitic stainless steel makes argon gas gase gas, and carbon dioxide gas is 
characterized by 5 thru/or 25 capacity %, and nitrogen gas consisting of 0.01 thru/or mixed gas of which 
10 capacity % content was done at this. Furthermore, as invention concerning claim 5, the shielding gas 
for TIG arc welding of austenitic stainless steel makes argon gas gase gas, and it is characterized by 
nitrogen gas becoming this from 0.01 thru/or the mixed gas of which 10 capacity % content was done. 
Furthermore, the shielding gas for TIG arc welding of austenitic stainless steel is characterized by 
hydrogen gas becoming mixed gas according to claim 5 further by 3 thru/or the mixed gas of which 10 
capacity % content was done as invention concerning claim 6 again. 

[0010] and the rough argon by which the above-mentioned mixed gas was furnished to the air 
liquefaction decollator as invention concerning claim 7 — it considers as the shielding gas for welding of 
austenitic stainless steel given in any 1 term of claim 1 characterized by coming to use the mixed gas 
extracted from the overhead of a column thru/or claim 6. moreover, the high grade argon by which the 
above-mentioned mixed gas was furnished to the air liquefaction decollator as invention concerning 
claim 8 - it considers as the shielding gas for welding of austenitic stainless steel given in any 1 term of 
claim 1 characterized by coming to use the mixed gas extracted from a column thru/or claim 6. 
[0011] 

[Embodiment of the Invention] The shielding gas for arc welding of the austenitic stainless steel of this 
invention was classified with the object for TIG arc welding, the object for MIG welding, and the object 
for metal active gas arc welding, and was specified as shielding gas used in each classified welding 
mode. And the mixed gas as each shielding gas suitable for these piled, examined and evaluated the 
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bead by MIG welding and metal active gas arc welding to the steel materials itself by current 50A and 
speed-of-travel 25 cm/min. as a welding condition at current 150A, speed-of-travel 80cm/min., and TIG 
arc welding, using steel materials with a thickness [ of SUS304 ] of 3.0mm as austenitic stainless steel, 
and obtained the following results. 

[0012] As shielding gas for MIG welding, the mixed gas containing carbon dioxide gas (2 thru/or 5 
capacity %) or one gas of oxygen gas (1 thru/or 5 capacity %), and nitrogen gas (0.01 thru/or 10 
capacity %) can apply by making argon gas into gase gas. Moreover, the mixed gas which contained 
hydrogen gas (0.5 thru/or 3 capacity %) in addition to this can also be applied as shielding gas for MIG 
welding. 

[0013] As shielding gas for metal active gas arc welding, the mixed gas containing carbon dioxide gas 
(5 thru/or 25 capacity %) and nitrogen gas (0.01 thru/or 10 capacity %) can apply by making argon gas 
into gase gas. Moreover, as shielding gas for TIG arc welding, the mixed gas containing nitrogen gas 
(0.01 thru/or 10 capacity %) can apply by making argon gas into gase gas. Furthermore, the mixed gas 
which contained hydrogen gas (3 thru/or 10 capacity %) in addition to this mixed gas can also be 
applied as shielding gas for TIG arc welding. 

[0014] And the air liquefaction decollator which liquefies air and carries out rectification separation of 
the class component with the boiling point difference of the class component of air is furnished, a rough 
argon — the overhead of a column, or this rough argon - the purification argon from which the oxygen 
content in the ** argon extracted from the column was removed by the reaction with hydrogen the high 
grade argon from which the surplus hydrogen in this purification argon is removed by rectification - the 
gas extracted from a column will utilize this paying attention to having a formed part equivalent to the 
mixed gas as shielding gas suitable for use of each above-mentioned arc welding, and the content. It can 
make it possible to avoid the complicated skillful activity which prepares the class component gas of a 
presentation and carries out mixed adjustment of this by this in this way. 
[0015] 

[Example] Since the content for a part for the mixed-gas presentation which was suitable for each 
welding of MIG welding, metal active gas arc welding, and TIG arc welding in the shielding gas for the 
gas shielded arc welding of this invention austenitic stainless steel, and those presentations was 
specified, it evaluated by conducting the experiment 1 like a less or equal thru/or the experiment of 8. In 
addition, the conditions which are [ electrode / the ingredient used for the experiment, a welding 
condition, ] common are as follows. 

- Ingredient: SUS304 St eel materials with a thickness of 3.0mm were used with austenitic stainless steel. 

- Welding condition: At MIG welding and metal active gas arc welding, the bead was piled by current 
value 150A and speed-of-travel 80 cm/min. At TIG arc welding, the bead was piled in the steel materials 
itself by current 50A and speed-of-travel 25 cm/min. 

- Electrode: In MIG welding, the wire with an outer diameter of 1 .2mm was used based on JIS Z3321 
Y308. In metal active gas arc welding, the wire with an outer diameter of 1 .2mm was used based on JIS 
Z3321 YF308C. In TIG arc welding, the wolfram electrode with an outer diameter of 2.4mm was used. 
[0016] Since effective carbon-dioxide-gas content concentration was specified in welding [experiment 
1] austenitic stainless steel by MIG welding, nitrogen gas was added to the gase gas of argon gas as 
shielding gas, MIG welding was further performed to this using the mixed gas which carried out amount 
addition of the carbon dioxide gas suitably, and the welding condition was evaluated. 

- Considered as the mixed gas of nitrogen gas 1 0 capacity % at the gase gas of argon gas, added carbon 
dioxide gas to this further, the content concentration of carbon dioxide gas was made to change to the 
following six kinds, and the condition of the MIG welding was evaluated. 

- It carried out by being six kinds of the carbon-dioxide-gas concentration 1, 2, 3, 5, 7, and 10 (capacity 
%). If carbon dioxide gas contains more than 5 capacity %, corrosion resistance will deteriorate 
according to a carbon pickup phenomenon. However, it it became a content below 2 capacity % 
reversely [ the ], the stability of an arc is spoiled and good welding became impossible. Therefore, in 
MIG welding, it has checked that the suitable content concentration of carbon dioxide gas was below 5 
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capacity % more than 2 capacity %. Moreover, as a result of decreasing the quantity of the concentration 
of nitrogen gas gradually and conducting the same experiment, when the amount of nitrogen gas was 
carrying out minute amount content, doing so the effectiveness by existence of nitrogen gas could check, 
namely, — That reinforcement can be raised could check without fracture ductility falling, even if it 
carried out MIG welding of the content of nitrogen gas using the gas which is 0.01%. Moreover, it could 
also check that the effectiveness which controls this arose also to pitting and the crevice corrosion which 
are caused in the environment containing a chloride. 

[0017] Since effective oxygen gas concentration was specified in welding [experiment 2] austenitic 
stainless steel by MIG welding, like the experiment 1 , oxygen gas was further added and used for the 
mixed gas of argon gas + nitrogen gas as shielding gas, MIG welding was performed, and the welding 
condition was evaluated. 

- It considered as the mixed gas of nitrogen gas 10 capacity % at the gase gas of argon gas, and added 
oxygen gas to this further, the content concentration of oxygen gas was made to change to the following 
six kinds, MIG welding was performed by having made these into shielding gas, and those welding 
conditions were evaluated. 

- It carried out by being the oxygen gas concentration 0.5 and six kinds of 1, 3, 5, 7, and 10 (capacity 
%). If oxygen gas concentration exceeds 5 capacity %, an alloy element is lacked by oxidization, and a 
toughness fall will be caused, and it will become weak, and bead appearance will get worse. On the 
other hand, oxygen gas concentration was not stabilized by the arc below in 0.5 capacity %, but good 
welding was difficult. Consequently, when using it for carrying out MIG welding to the gase gas of 
argon gas, using as shielding gas the mixed gas which added oxygen gas to the gas which mixed 
nitrogen gas further, that it is 1 thru/or 5 capacity % could check the concentration of the oxygen gas 
suitable for it. Moreover, as a result of decreasing the quantity of the concentration of nitrogen gas 
gradually and conducting the same experiment, when the amount of nitrogen gas was carrying out 
minute amount content, doing so the effectiveness by existence of nitrogen gas could check. That is, that 
reinforcement can be raised could check, without fracture ductility falling, even if it carried out MIG 
welding of the content of nitrogen gas using the gas which is 0.01%. Moreover, it could also check that 
the effectiveness which controls this arose also to pitting and the crevice corrosion which are caused in 
the environment containing a chloride. 

[0018] When hydrogen gas was added as shielding gas of MIG welding of [experiment 3] austenitic 
stainless steel, the welding condition was evaluated and checked about the effective content 
concentration of hydrogen gas. 

- Shielding gas is based on the result of the above-mentioned experiment 1 and experiment 2 (i). Argon 
gas + nitrogen gas (0.01 capacity %) + carbon dioxide gas (5 capacity %) 

(ii) Argon gas + nitrogen gas (0.01 capacity %) + oxygen gas (5 capacity %) 

(iii) Argon gas + nitrogen gas (10 capacity %) + carbon dioxide gas (5 capacity %) 

(iv) Argon gas + nitrogen gas (10 capacity %) + oxygen gas (5 capacity %) 

Hydrogen gas was added, and it was used for four kinds of following content concentration at each of 
the mixed gas of four sorts of **, having carried out mixed adjustment. 

- They are the hydrogen gas concentration 0.5 and four kinds of 1 , 3, and 5 (capacity %). Also in which 
mixed gas, since an arc was able to economize and hydrogen gas content concentration concentrated 
heat on a joint below by 3 capacity %, bead width of face was narrow, the configuration of deep 
penetration was acquired, and the oxidation and distortion by welding were able to be made small. On 
the other hand, when hydrogen gas content concentration exceeded 3 capacity %, hydrogen 
embrittlement arose and the problem which a blowhole increases arose. Moreover, when there was less 
content concentration of hydrogen gas than 0.5 capacity %, the effectiveness by hydrogen gas addition 
was not produced a **** grade. 

[0019] In order to obtain the effective shielding gas for which it was suitable as [experiment 4], next 
experiment 4 in order to carry out metal active gas arc welding of the austenitic stainless steel, argon gas 
was made into gase gas, and addition mixing of the carbon dioxide gas was carried out, it considered as 
shielding gas at this, the welding condition of metal active gas arc welding by fluctuation of the carbon- 
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dioxide-gas content concentration was evaluated, and effective carbon-dioxide-gas concentration was 
specified. 

- They are six kinds of the carbon-dioxide-gas concentration 0, 5, 10, 20, 25, and 30 (capacity %). Un- 
arranging [ which a spatter increases ] arose in metal active gas arc welding by the shielding gas with 
which carbon-dioxide-gas content concentration exceeds 25 capacity %. On the other hand, carbon- 
dioxide-gas content concentration became unstable [ an arc ] in metal active gas arc welding in shielding 
gas fewer than 5 capacity %. Consequently, as shielding gas suitable for metal active gas arc welding, it 
is argon gas + (five to 25 capacity %) carbon dioxide gas. It has checked that it was mixed gas. 

[0020] [Experiment 5] Use of nitrogen gas was considered as shielding gas further for metal active gas 
arc welding of austenitic stainless steel. As shielding gas, based on the result obtained in said 
experiment 4, nitrogen gas addition was carried out at the argon gas containing carbon dioxide gas, the 
welding condition by metal active gas arc welding by fluctuation of the content concentration of 
nitrogen gas was evaluated, and effective nitrogen gas concentration was specified. 

- It considered as the mixed gas of carbon-dioxide-gas 25 capacity % at the gase gas of argon gas, and 
added nitrogen gas to this further, the content concentration of nitrogen gas was made to change to the 
following six kinds, metal active gas arc welding was performed by having made these into shielding 
gas, and the welding condition was evaluated. 

- It carried out by being six kinds of the nitrogen gas concentration 0, 0.01, and 5, 10, 20 and 25 
(capacity %). By making content concentration of nitrogen gas 20% or less more than 0.01 capacity %, 
it has checked that reinforcement might be made to improve, without making fracture ductility fall. 
Moreover, it was also able to check that depressor effect was acquired to pitting which occurs in the 
environment containing a chloride, and a crevice corrosion. Furthermore, that nitrogen gas is in the 
minute amount close also did the above mentioned effectiveness so, and nitrogen gas content 
concentration 10 capacity % has also checked that a blowhole did not occur. In addition, the above It 
replaces with the mixed gas of argon gas +25 capacity % carbon dioxide gas, and is argon gas +5 
capacity % carbon dioxide gas. As a result of carrying out addition mixing similarly and experimenting 
in hydrogen gas on mixed gas, the same experimental result was obtained. 

[0021] In order to obtain the effective shielding gas for which it was suitable as [experiment 6], next 
experiment 6 in order to carry out TIG arc welding of the austenitic stainless steel, argon gas was made 
into gase gas, and addition mixing of the nitrogen gas was carried out, it considered as shielding gas at 
this, the welding condition by TIG arc welding by fluctuation of the nitrogen gas content concentration 
was evaluated, and effective nitrogen gas concentration was specified. 

- It carried out by being six kinds of the nitrogen gas concentration 0, 0.01, and 5, 10, 20 and 25 
(capacity %). It has checked making reinforcement improve without fracture ductility falling nitrogen 
gas content concentration by TIG arc welding in the shielding gas of 0.01 thru/or 20 capacity %. 
Moreover, it was also able to check that depressor effect was acquired to pitting and the crevice 
corrosion which occur in the environment containing a chloride. Furthermore, that nitrogen gas is in the 
minute amount close also did the above mentioned effectiveness so, and nitrogen gas content 
concentration 10 capacity % has also checked that a blowhole did not occur. 

[0022] [Experiment 7] Use of hydrogen gas was considered as shielding gas further for TIG arc welding 
of austenitic stainless steel. As shielding gas, based on the result obtained in said experiment 7, 
hydrogen gas was added in the argon gas containing nitrogen gas, the welding condition by TIG arc 
welding by fluctuation of the content concentration of hydrogen gas was evaluated, and effective 
hydrogen gas concentration was specified. 

- Mixed nitrogen gas 10 capacity % to the gase gas of argon gas, added hydrogen gas to this mixed gas 
further, the content concentration of hydrogen gas was made to change to the following four kinds, TIG 
arc welding was performed by having made these into shielding gas, and that welding condition was 
evaluated. 

- It carried out by being five kinds of the hydrogen gas concentration 1,3,5,10, and 1 5 (capacity %). 
By making content concentration of hydrogen gas below into 10 capacity %, an arc can economize, heat 
could be centralized on the joint, bead width of face was narrow, the bead configuration of deep 
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penetration was acquired, and the oxidation and distortion by welding were able to be made small. On 
the other hand, when the content concentration of hydrogen gas exceeded 10 capacity %, the problem of 
hydrogen embrittlement arose and the problem which a blowhole increases arose. Moreover, when there 
was less hydrogen gas content concentration than 3 capacity %, the effectiveness which added hydrogen 
gas did not appear. In addition, it replaced with nitrogen gas content concentration 10 capacity %, and as 
a result of shielding's experimenting similarly the gas which added hydrogen gas with the same 
hydrogen gas concentration in the argon gas mixture gas of nitrogen gas content concentration 0.01 
capacity % in TIG arc welding as **, the completely same result as the above-mentioned experiment 8 
was obtained. 

[0023] Based on the result of the above experiments 1-7, the shielding gas suitable for each arc welding 
of MIG welding of austenitic stainless steel, metal active gas arc welding, and TIG arc welding could be 
specified as the following. 

(1) As shielding gas applied to MIG welding from the result of experiments 1-3, the thing like a less or 
equal the mixed gas of a presentation is [ the thing ] suitable was checked. 

** They are 0.01 thru/or gas of which 10 capacity % mixing was done about 1 thru/or 5 capacity % and 
nitrogen gas in oxygen gas to this, using argon gas as gase gas. 

** They are 0.01 thru/or gas of which 10 capacity % mixing was done about 2 thru/or 5 capacity % and 
nitrogen gas in carbon dioxide gas to this, using argon gas as gase gas. 

** To the mixed gas of the above-mentioned **, they are 0.05 thru/or gas of which 3 capacity % mixing 
was done about hydrogen gas further. 

** To the mixed gas of the above-mentioned **, they are 0.05 thru/or gas of which 3 capacity % mixing 
was done about hydrogen gas further. 

[0024] (2) Based on the result of experiments 4 and 5, the thing like a less or equal the mixed gas of a 
presentation is [ the thing ] suitable was checked as shielding gas applied to metal active gas arc 
welding. 

** They are 0.01 thru/or gas of which 10 capacity % mixing was done about 5 thru/or 25 capacity % and 
nitrogen gas in carbon dioxide gas to this, using argon gas as gase gas. 

(3) as the shielding gas applied to TIG arc welding based on the result of experiments 6 and 7 ~ the 

following — the time ~ a presentation — it was checked that mixed gas is suitable. 

** Gas which mixed 0.01 thru/or 10 capacity % for nitrogen gas to this by making argon gas into gase 

gas. 

** They are 3 thru/or gas of which 10 capacity % mixing was done about 0.01 thru/or 10 capacity % and 
hydrogen gas in nitrogen gas to this, using argon gas as gase gas. 

[0025] Like the above, the presentation of the mixed gas for which it is suitable as shielding gas of each 
arc welding, such as MIG welding of the austenitic stainless steel of this invention, metal active gas arc 
welding, and TIG arc welding, could be specified. And the mixed gas of these presentations mixes and 
fills up a gas container with these using the means of a weight method or a volumetric method so that it 
may become a predetermined presentation ratio, and each component gas of the presentation which 
forms these mixed gas is prepared by single pure component gas, respectively, and it can use this for a 
welding work site, allotting it. 

[0026] However, the presentation of the shielding gas used by each above-mentioned arc welding uses 
argon gas as a principal component. It notes being the mixed gas which comes to mix nitrogen gas or 
oxygen gas, and being the presentation which forms air. The inside of the separation process of the air 
liquefaction decollator which furnished the argon gas-sampling process which carries out separation 
extraction of the part for these presentations of a high grade component, By carrying out the knowledge 
of the specific process part which forms the mixed gas which consists of a formed part of the above- 
mentioned shielding gas existing, and carrying out extract extraction of the above-mentioned mixed gas 
for shielding gas which starts this invention based on this Carrying out the adjustment acquisition of 
each above-mentioned mixed gas suitable for shielding gas easily can make. 

[0027] That is, the air liquefaction decollator P equipped with the argon gas-sampling process consists 
of**** process network schematic drawing illustrated to drawing 1 . The liquefaction temperature 
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[boiling point of air : the air A which the moisture and carbon dioxide gas which are solidified at the 
temperature near -194-degree-C(one atmospheric pressure)] were removed, and was cooled by 
liquefaction temperature the lower part - a column 3 and the upper part - said lower part of the double 
fractionating tower 2 which allots a column 4 up and down through the account 5 of condensation, and 
is formed in one - it is introduced into pars-basilaris-ossis-occipitalis 3a of a column 3 in the state of 
[ tubing / 1 ] the liquid of a medium voltage (about 5 atmospheric pressures and gage pressure), and the 
part should pass a valve VI with tubing 6 — expanding — the low-pressure (about 0.5 atmospheric 
pressures and gage pressure) liquid air (LA) — carrying out — a rough argon — the tubing 9 after 
introducing into the condenser 8 of the upper part of a column 7 - the upper part of the double 
fractionating tower 2 — it is alike and is introduced into the column 4. 

[0028] said lower part -- the liquid air introduced in the column 3 - evaporating — the lower part [ a / 
pars-basilaris-ossis-occipitalis 3] - the inside of a column 3 ~ the upper part -- going up ~ on the way - 
a column — each rectification tray stages 10 and 10 and - which were allotted inside it is - the upper 
part — it is cooled with the condenser 5 of pars-basilaris-ossis-occipitalis 4a of a column 4, and the 
liquid which liquefies and descends is contacted, it liquefies, the high component gas of the boiling 
point flows down caudad, and the lower component gas of the boiling point goes up up by the gas. thus, 
rectification carries out in each rectification tray stage 10 — having — the lower part ~ above the column 
3, the nitrogen gas [boiling point:- 196 degree C (one atmospheric pressure)] of a low-boiling point 
exists in the state of a high grade more, and the nitrogen gas in the condition that the content of the 
oxygen gas [boiling point:- 183 degree C (one atmospheric pressure)] which it is alike, it follows and is a 
high-boiling point more which falls down the column and goes increased exists, and said lower part — 
the liquid nitrogen and high grade nitrogen gas of a high grade are extracted [ upper part / of a column 
3 ] from tubing 1 1 and 12. 

[0029] on the other hand - the upper part - a column 4 ~ a rough argon - the up condenser 8 of a 
column 7 — a rough argon — the air of whenever [ low-temperature / which cooled and evaporated the 
column 7 ] the liquid air introduced through tubing 9 said ~ it carried out - as ~ a condenser 5 ~ the 
lower part - as a result of cooling the gas which goes up a column 3, it will be heated, and the nitrogen 
gas of the lower boiling point is evaporated, and is discharged with tubing 13 from top 4b, and the high 
oxygen of the boiling point remains in high purity to pars-basilaris-ossis-occipitalis 4a. And the oxygen 
of this high purity is derived from tubing 14 as a product, and — further - the upper part - where the 
argon gas [boiling point:- 186 degree C (one atmospheric pressure)] which has the boiling point of the 
value between the boiling point of nitrogen gas and the boiling point of oxygen gas is condensed more 
(five to 15 capacity %), it exists in mid-position neighborhood 4c of top 4b of a column 4, and pars- 
basilaris-ossis-occipitalis 4a, and argon material gas Z which nitrogen gas becomes by the mixed gas 
which used as the principal component the oxygen gas which carries out minute amount content is piling 
up in it. this - tubing 1 5 ~ extracting - a rough argon - it is introduced into the lower part of a column 
7. 

[0030] this rough argon - argon material gas Z introduced into the lower part of a column 7 - a rough 
argon ~ the lower part of the double fractionating tower 2 currently supplied to the condenser 8 which 
went up and established the inside of a column 7 in the crowning — it cools by the low-pressure liquid 
air from a column 3 — having — the oxygen gas with the more high boiling point — caudad — flowing 
down — a pars basilaris ossis occipitalis ~ tubing 16 — the upper part — it flows back to a column 4. and 
nitrogen gas with the more low boiling point and argon gas — this rough argon — it piles up above the 
column. The gas which besides piles up in a way has the presentation before and behind oxygen gas 
about 2 capacity % and nitrogen gas about 1 capacity % more than argon gas 90 capacity % (it is called 
rough argon gas RAr). After collecting cold energy through a heat exchanger 1 8, it introduces into the 
deoxidation machine 19 furnished separately, hydrogen is added here, and oxygen and a hydrogen 
reaction are made to perform under existence of a catalyst, in order to extract this from tubing 17 and to 
remove the oxygen content in this rough argon RAr. 

[0031] the gas of whenever [ low-temperature / which oxygen is removed, the deoxidation rough argon 
gas RArO by which argon gas is a principal component and carries out little content of nitrogen gas and 
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the hydrogen gas compresses this here after removing the generated moisture, and is extracted from the 
air liquefaction decollator P by said heat exchanger 18], and heat exchange - carrying out ~ as a liquid 
condition - tubing 20 — minding — a high grade argon ~ it is introduced into a column 21 . and a high 
grade argon - the deoxidation rough argon gas RArO introduced into the column 21 is heated with the 
nitrogen gas of the medium voltage supplied through tubing 12 from the lower cylinder 3 of said double 
fractionating tower 2 at the pars basilaris ossis occipitalis -- having - evaporating — a column - inside is 
gone up. the gas besides staged — this high grade argon — the condenser 22 formed in the overhead of a 
column 21 — it is ~ said lower part - it extracts through tubing 1 1 from a column 3, and cools by the 
low-pressure liquid nitrogen: currently supplied by expanding with the valve V2 — having — an argon 
[ elevated temperature / boiling point ] — liquefying - a column — it flows down inside. And the gas 
which is in the middle of flowing down, and goes up is contacted, and it ****** 3 and it is rectified and 
the liquid argon of a high grade is stored by the pars basilaris ossis occipitalis. On the other hand, from 
the overhead, it is liquefied, and by the heat exchanger 18, the hydrogen gas and the nitrogen gas which 
are a low-boiling point collect cold energy, and are discharged from tubing 23~rather than there is 
nothing. In addition, the nitrogen gas of the liquefied medium voltage by which used for heating and self 
cooling was carried out at the pars basilaris ossis occipitalis expands with a valve V3, serves as low 
voltage, and is introduced into the condenser 22. 

[0032] thus, a high grade argon — liquid argon [ high grade / pars basilaris ossis occipitalis / of a column 
21 ] is extracted from tubing 24 as a product, and this high grade argon — the column of a column 21 — 
inside, the condition that the content of said nitrogen [ which rectification processing is performed as 
carried out, and goes to a crowning from a pars basilaris ossis occipitalis ] component which it is alike, it 
follows and is a low-boiling point more, and a hydrogen component is increasing is formed, therefore, 
this high grade argon — if a gas is extracted from the location of the proper height of a column 21, the 
mixed gas of 0.01 to nitrogen gas 2 capacity % which used argon gas as the principal component, and 
hydrogen gas 0-2 capacity % can extract. 

[0033] Moreover, the process network schematic drawing illustrated to drawing 2 explains the air 
liquefaction decollator Q equipped with another argon extraction process. In addition, in drawing 2 , the 
configuration equipment which is common in the air liquefaction decollator P illustrated to said drawing 
1 attaches the same sign, and detailed explanation is omitted, this air liquefaction decollator Q ~ the 
lower part — a column 3 and the upper part — the double fractionating tower 2 which formed the column 
4 in one upper and lower sides through the condenser 105, and a rough argon — a column 7 and a high 
grade argon ~ the point of having formed the column 21, although carried out [ the configuration of the 
air liquefaction decollator of drawing 1 , and ] a rough argon — the air liquefaction decollator P which 
can reduce the content for oxygen gas to ultralow volume (1 ppm or less) in a column 7 and which the 
equipment configuration is carried out and was explained by said drawing 1 is equipment which adds 
hydrogen and does not need the deactivator 19 by the acid and the hydrogen reaction, for this reason, in 
the air liquefaction decollator Q in this example the lower part of the double fractionating tower 2 - the 
condenser 105 of a column X and a rough argon - the condenser 108 of a column 7, and a high grade 
argon - each of the condenser 122 of a column 21 as a plate fin mold heat exchanger the gas component 
which piles up in each overhead may always be circulated to this heat exchanger — as — this — an open 
condition — holding — a part for condensation good Yoshinari — condensing — each — it changes into the 
condition which can flow back in a column repeatedly, and the separation effectiveness is heightened 
remarkably. 

[0034] consequently, the roiigh argon in this air liquefaction decollator Q ~ a column 7 — a column — 
the tubing 17 which extracts the gas which piles up in the upper part — tubing 108a — branching — this 
plate fin mold heat exchanger type condenser 108 - letting it pass - a condensate — izing ~ tubing 108b 
~ a column ~ the actuation which flows back in the upper part — repeating — a rough argon ~ the 
column of a column 7 — the gas which piles up in the upper part is made with the oxygen content of 1 
ppm or less, and — as the rough argon gas of the content 0.1 of nitrogen gas - 2 capacity % — a rough 
argon — the tubing 1 7 extracted from the upper part of a column 7 extracts, and it introduces into the 
plate fin mold heat exchanger type condenser 32 arranged in the liquifier 3 1 . and this introduced rough 
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argon gas - this liquifier 31 - it is - the lower part the high grade liquid nitrogen from a column 3 
a high grade argon — it is cooled by the low-pressure liquid nitrogen which low voltage is made to 
expand by the valve V5 through the tubing 33 which branched from the tubing 1 1 made to introduce 
into the crowning of a column 21 , and is supplied, and you make it liquefy — having ~ tubing 34 - 
minding — a high grade argon - it is introduced into a column 21 . 

[0035] a high grade argon the liquid rough argon RAr introduced into the column 21 - the high grade 
argon of said air liquefaction decollator P — rectification is performed like the process in a column 21, 
the nitrogen gas which is a low-boiling point is discharged with tubing 23 from the overhead, a liquid 
high grade argon is stored by the bottom section, and it is drawn with tubing 24. the high grade argon in 
this air liquefaction decollator Q - presentation distribution of the gas in a column 21 said - it carried 
out — as — a rough argon, since separation removal is carried out and the oxygen component is not 
performing the acid and the hydrogen reaction even to ultralow volume in a column 7 for deoxidation 
hydrogen - not existing — acolumn -- inside - a column - the upper part - nitrogen gas constituents — 
existing - a column - it is alike, and it will be in a mixed-gas condition with the nitrogen gas which 
descends towards the lower part and which the content of argon gas increased one by one, and exists [ it 
follows, and ], and a high grade argon stores with a liquid at the pars basilaris ossis occipitalis, so, a high 
grade argon — if gas is extracted from the location of the proper height of a column 21 , the mixed gas 
which has the proper presentation ratio of argon gas + nitrogen gas can extract. And this mixed gas is 
employable as mixed gas which has the presentation ratio which can be enough applied to the shielding 
gas of each of said arc welding. 

[0036] the rough argon of the air liquefaction decollators P and Q like **** - a column and a high grade 
argon - by extracting exactly the presentation gas generated in the proper part of a column, this can be 
effectively utilized as shielding gas of said MIG welding, metal active gas arc welding, and TIG arc 
welding. The extraction part of each of said air liquefaction decollator which extracts the gas which was 
suitable for it in this corresponding to the shielding gas and a presentation of each of said arc welding is 
displayed on Table 1 . 



[0037] 
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[0038] As displayed on Table 1, the mixed gas of the presentation which can be applied as shielding gas 
in each arc welding of this invention The air liquefaction decollator equipped with the column is utilized 
effectively, the rough argon which carries out argon extraction from an air component ~ a column and a 
high grade argon ~ a rough' argon the overhead section of a column, and a high grade argon — it is 
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easily obtained by extracting mixed gas from the proper part of a column, and while it is complicated 
and the mixed tuning which needs a skillful technique can mitigate, cheap shielding gas can be offered. 
[0039] 

[Effect of the Invention] The. shielding gas for the arc welding of the austenitic stainless steel of this 
invention is carried out with the above gestalten, and does so the effectiveness like a less or equal That 
is, cheap nitrogen gas can be substituted for a part of expensive argon gas, fracture ductility is held by 
addition of nitrogen gas good, and reinforcement can be made it not only can to reduce a price, but to 
improve. Moreover, pitting caused in the environment containing a chloride and the effectiveness of 
demonstrating depressor effect to a crevice corrosion are acquired. Furthermore, it was checked that a 
blowhole does not generate content concentration 10 capacity [ of nitrogen gas ] %. 
[0040] Furthermore, by carrying out addition mixing of the hydrogen gas, the arc to generate can 
economize, heat can be made to concentrate on a joint joint, bead width of face is narrow, the 
configuration of deep penetration is formed, and the oxidation and distortion by welding can be made 
small, and the rough argon of the air liquefaction decollator with which the shielding gas for each arc 
welding by these this inventions was equipped with the argon gas-sampling process - a column and a 
high grade argon - by using-the mixed gas extracted from the proper part of a column, the complicated 
mixed tuning for obtaining the mixed gas of a request presentation can mitigate, and the effectiveness it 
is ineffective to it being possible to be able to acquire very easily and to provide cheaply is done so. 



[Translation done.] 
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